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(54) Patient support and transfer system 

(57) The system has a base 2, 3 r 4 and a removable support 10 and includes a lock having a sensor to detect 
and indicate the state of the lock. The system may include an operating table 1 and a patient transporter 
(40, Fig 4). Platform 4 has a lateral hinge 7 and two hydraulic locks 11, 12 which engage the top 10. Additional 
locks 31 - 34 operated by actuators 70 - 73 engage the transporter. Sensors (19, 20, 75, 76, Fig 3) detect the 
state of the locks 31 - 34 in relation to the transporter and cause the controller 30 to move platform 4 in an 
attempt to rectify any detected disengagement of a lock. Failure to engage is indicated as a fault. The 
controller is a microprocessor and the sensors are microswitches. 
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Patient Support Systems 



This invention relates to patient support systems. 

The invention is more particularly concented with support systems such as opting 
tables or transfer tioUeys where tire top, patient support surface, is removaMe from the 
temainder of the ,ab,e or trolley Removable tops enahle tire patient ,o he transferred from a 
tiouey to the operating table and back ,o me trolley with a minimum of distintance ,„ the 
patient. It is important with such systems to ensure tha, the top is securely fastened to the base 
of the table so that the tab., top can be safely raised and lowered and pu, into any desired 
attitude. 

I. is an object of the present invention to provide a patien, support system with a 
removable top and which has a high degree of safety. 

Acceding to one aspect of the preset invention there is provided a patien. support 
system having a base assembly and a patient support member tha, is removab,e from the base 
assemb y, the support system having a ,00, that is movaHe between a nrs, uniocked aate and 
a second, acting state and ,ock sensing means associated with the ,oc k to detect the «a,e of 
the lock and to provide an indication thereof 

The systen, preferably has a phtrahty of ,ock, The patien, support system may include 
mea. f or adjusting the position of the base assembly in response ,o the output of the ,oc k 
sansing means when the ,ock sensing means indicates incomp,e.e ,ocki„g, tire adjusting means 
being arranged to adjust the base assemh,y so tha, the or each ,ock that „ incomplete* locked 

-eluding an hydrauhc cyUnder. arranged to displace the shafr „«ward.y or inwardiy The 



as 
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system may include two primary locks, one on each side of the patient support member, the 
primary locks being located at a hinge of a platform and the secondary locks located on either 
side of the hinge. The secondary locks preferably each have a horizontal shaft slidably 
mounted in the patient support member, the inner end of the shaft of each secondary lock 
being arranged for engagement by the upper surface of a respective actuator, and the shaft of 
each secondary lock being displaceable along its length by operation of an actuator. 

According to another aspect of the present invention there is provided a patient 
support system comprising an operating table base with a platform at its upper end, a patient 
transporter and a patient support member that can be secured to either the operating table 
platform or the transporter, the platform having a lateral hinge, two primary locks located at 
opposite ends of the hinge that are movable between a first, unlocked state and a second, 
locking state where the locks engage the patient support member, lock sensing means 
associated with the locks to detect the state of the locks and to provide an indication thereof, a 
secondary lock including a member movably mounted with the patient support member, and 
an actuator mounted with the platform that is operable to move the secondary lock member 
from a first unlocked position to a second position in which the member engages and locks 
with the transporter. 

The secondary lock preferably enables the patient support member to be raised or 
lowered relative to the transfer trolley when it is in an unlocked position. The system may 
include two pairs of secondary locks located on opposite sides of the hinge. The actuators may 
be hydraulic actuators. 
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An operating table in accordance with the present invention will now be described by 
way of example, with reference to the accompanying drawings, in which: 

Figure 1 i s an elevation view of the table; 

Figure 2 i s a plan view of the top of the table; 

Figure 3 i s a sectional plan view of a part of the table; 

is a perspective view of a transfer trolley used with the table; 
is an enlarged perspective view of a part of the trolley of Figure 4; 
Figure 6 is a perspective view of a lock on the table top; and 



Figure 4 
Figure 5 



Figure 7 



is a perspective view showing the lock of Figure 6 showing it engaged 
with the trolley. 



W,,h reference ,o Figures , ,o 3, me operating ,ab>e , has a base aasembly comprising a 
base p,a.e 2 and a pedestal 3, which is .djus,ahl. in heigh, in ,he usual way At its upper end 
the pedesta. 3 supports a platform 4 having two leaves 5 and o hinged about a ...era. 
honzonta. hinge 7. The operating tab.. , ^ incllldes various actuator! (n<j , ^ rf 
conventtonai construction by which the angle of the leaves 5 and 6 can be adjusted The 
P .a.fonn 4 supports a ub.e top ,0 on which the patient is supported. The tab., top !0 is 
dunng use, ,„cked to the platform 4 by means of rwo central locks I. and 12. The cantral 
locks 1 1 and 12 are mount* on the pedes*. 3, and e^age locking plates .3 .nd .4 
meeting down from the table .op on opposite aides. The locks 1 ! and ,2 are provided by 
two horizontal exp^ding shafls 15 ^ , 6 kcorpomed tam ^ ^ ? rf fc 4 
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The shafts 15 and 16 can be displaced laterally out or inwardly by respective prime movers 17 
and 18, such as solenoids or hydraulic cylinders. Coupled to each shaft 15 and 16 is a 
respective lock sensor 19 and 20 in the form of a pair of microswitches that detect whether the 
shaft is at its correct fully-extended locking position or is retracted. The prime movers 17 and 
18 and the sensors 19 and 20 are connected to a microprocessor controller 30, which is 
located in the base 2. 

Four secondary locks 3 1 to 34 are mounted in the table top itself and are used for 
securing the table top to a patient transfer trolley or transporter 40, as shown in Figure 4. The 
transporter 40 has a U-shape base 41, with castors 42 at each corner, from which projects a 
vertical column 43. The column 43 supports a U-shape frame 44 hinged to the column by a 
pivot 45. At each comer of the frame 44 projects one of four vertical locking plates 46 to 49, 
shown in more detail in Figure 5. Each plate has a vertical slot 50 of rectangular shape with an 
enlarged opening 51 of circular section approximately midway along the slot. The slot 50 has 
an opening at its upper end, which is narrower than the circular opening. The secondary locks 
3 1 to 34 on the table top 10 are located to engage the locking plates 46 to 49 when the top is 
on the transporter 40. Figure 6 shows one of the locks 3 1, the others 32 to 34 being of 

c 

identical construction. Each lock 31 to 34 comprises a horizontal shaft 61 slidable axially 
along a recess 62 in two parallel beams 63 and 64 extending longitudinally of the table top 10. 
The shafts 61 project inwardly from the beams 63 and 64 in two pairs, at locations aligned 
with the ends of the platform 4 when the table top 10 is mounted on the operating table 1 The 
shafts 61 each have a rear portion 65 of cylindrical section located in the recess 62 and a 
forward portion 66 of narrower, rectangular section projecting from the recess. The shape and 
dimensions of the shafts 61 are such that the cylindrical section 65 is a close fit in the enlarged 
circular opening 5 1 in the locking plates 46 to 49 whereas the rectangular portion 66 is a free 
sliding fit within the rectangular part of the slot 50. The rectangular portion 66 has a locating 
notch 67 cut into its lower edge for a purpose that will become apparent later. The shafts 61 
are restrained from rotation about their axes. The locks 3 1 to 34 are actuated by four 
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actuators 70 to 73 (such as solenoids or hydraulic cylinders) located in the platform 4, as 
shown in Figure 7. The actuators 70 to 73 project horizontally outwardly of the platform 4 
and are movable outwardly and inwardly along their length under control of the controller 30. 
Each actuator 70 to 73 has a dog 74, the upper surface of which is shaped to engage the notch 
67 in the forward portion 66 of the lock shafts 61. Four sensors, only two of which 75 and 76 
are shown, detect the position of the actuators and hence the state of the locks 3 1 to 34. 

When mounted on the operating table 1, the actuators 70 to 73 are fully extended and 
the locks 3 1 to 34 are, therefore, fully retracted so that they can receive the locking plates 46 
to 49 of the transporter 40. During transfer, the transporter 40 is pushed up to the operating 
table 1 and the upper frame 44 is positioned below the table top 10 with the locking plates 46 
to 49 aligned with the iocks 3 1 to 34. The table top 1 0 is then lowered so that the rectangular 
portions 66 of the lock shafts 61 enter the respective slots 50 in the locking plates 46 to 49. 
The actuators 70 to 73 are then actuated to change the state of the locks so that the shafts 61 
are pulled inwardly, out of the beams 63 and 64, so that the cylindrical portion of each shaft 
enters the circular opening 5 1 in the slots. It can be seen that the cylindrical portion of the 
shafts cannot be moved along the slots so the locks securely retain the table top. The central 
locks 1 1 and 12 are then released to release the top 10 from the pedestal 3, which is lowered 
to allow the transporter 40 to be pulled away with the top locked securely to its upper frame 
44. 



When the table top 10 is to be loaded back onto the operating table 1, the transporter 40 
is pushed up to the table with the pedestal 3 in a low position. The pedestal is then raised until 
a switch in the pedestal (not shown) detects that it is at the correct height for transfer. At this 
point the pedestal 3 halts and the central locks 1 1 and 12 extend to engage sockets in the 
locking plates 13 and 14 on the table top 10. When the locks 1 1 and 12 are correctly engaged 
they will be fully extended; any failure to extend fully would be indicated by the sensors 19 and 
20 as a fault. Thus, if the table top 10 were positioned too high, the locks 1 1 and 12 would 



abut the beams 63 and 64 and not be able to extend fully, thereby giving a fault indication. The 
controller 30 interprets these outputs from the sensors 19 and 20 as a fault and aborts the 
transfer process. If the top were misaligned, some of the locks might not be able to extend 
fully, thereby also indicating a fault. For example, if one of the locks were to engage and the 
other did not, this would mean that the unengaged lock was too low for correct engagement. 
The controller 30 identifies this condition and attempts to rectify it by causing the platform 4 
to perform a lateral tilt manoeuvre to raise the unengaged lock and to lower the engaged lock. 
The controller then attempts to engage the unengaged lock. If the controller is successful in 
engaging both central locks 1 1 and 12, it then attempts to disengage the locks 3 1 to 34 used to 
hold the top 10 on the transporter 40. By doing this only after the central locks are fully 
locked it ensures that the table top is either safely locked to the operating table or to the 
transporter. 

If all four secondary locks 3 1 to 34 were to fail to engage the actuators 70 to 73, the 
controller 30 would instruct the pedestal 3 to raise the platform 4 a predetermined amount and 
again attempt to engage the locks. 

If two locks at one end of the platform were to engage and the two locks at the other 
end of the platform 4 were to fail to engage, the controller 30 would interpret this as 
indicating that the unengaged end was too low. In response to this, the controller 30 would 
cause the platform to exert a trendelenburg movement in which the unengaged end is raised 
and the engaged end is lowered. The controller 30 again attempts to engage the locks. 

If, however, the locks on one side engage and those on the other side do not, the 
controller 30 would instruct the platform to perform a lateral tilt movement to raise the 
unengaged locks. An attempt is then made to engage the locks. In all circumstances, two 
attempts are made to engage a lock. If these attempts are unsuccessful, the controller aborts 
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CLAIMS 

A patient support system having a base assembly and a patient support member that is 
removable from the base assembly, wherein the support system has a lock that is 
movable between a first, unlocked state and a second, locking state and lock sensing 
means associated with the lock to detect the state of the lock and to provide an 
indication thereof. 

A patient support system according to Claim 1 including a plurality of locks. 

A patient support system according to Claim 1 or 2, including means for adjusting the 
position of the base assembly in response to the output of the lock sensing means when 
the lock sensing means indicates incomplete locking, and wherein the adjusting means is 
arranged to adjust the base assembly so that the or each lock that is incompletely locked 
can be fully locked. 

A patient support system according to any one of the preceding claims, wherein the lock 
includes a horizontal shaft and a prime mover arranged to displace the shaft outwardly or 
inwardly. 

A patient support system according to Claim 4, wherein the prime mover includes an 
hydraulic cylinder. 



A patient support system according to any one of the preceding claims including tw 
primary locks, one on each side of the patient support member, and four secondary 
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locks, two on each side of the patient support member, wherein the primary .ocks are 
located a. a hinge of a platform, and wherein the secondary locks are located on either 
side of the hinge. 

A patient support system according ,o Claim 6, wherein the secondary locks each have a 
horizon*! shaft slidably mounted in the patient support member, wherein the inner end 
of the shaft of each seconda^, iock is art^ged for engagement by the upper surface of a 
respective a«uator, and wherein the shaft of each secondary look is displaceable along 
its length by operation of an actuator. 



A pauen. support system comprising an operating table base with a platform at its upper 
end, a patient transporter and a patient support member ,haf can be secured to either the 
operating table p,a,form or the transporter, wherein the pbtfotm has a lateral hinge two 
pnmary locks .ocated a. opposite ends of the hinge the, are movable between a first 
umocked state and a second, locking state where the !ocks engage the patient support 
member, lock sensing means associated with me locks to detect the state of the locks 
and to provide an indication thereof, a secondary lock including a member movably 
mounted with the patient support member, and an actuator mounted with the plarfbrtn 
that ,s operable to move the seconder lock member from a flrs, unJocked position to a 
second position in which .he member engages and locks with the transporter. 

A patiem support system according ,o Claim 8. wherein the secondao. lock enables fhe 
patten, support member to be raised o, towered relative fo .he transfer trolley when i. is 
in an unJocked position. 
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1 0. A patient support system according to Claim 8 or 9 including two pairs of secondary 
locks located on opposite sides of the hinge. 

11. A patient support system according to any one of Claims 7 to 10, wherein the actuators 
are hydraulic actuators. 

12. A patient support system substantially as hereinbefore described with reference to the 
accompanying drawings. 

1 3 Any novel feature or combination of features as hereinbefore described. 
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